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m mm) k&v. is-v&nmtfmf&ztiTisv. u>r^iissio©^h7 
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[0 0 6 1] 

jWI, JK±tcM^fe*m6^JB<Z)»5gXS."Xf«, EI 2 (b) £#J!8UTM!bfc 

*w*«*2 o oo^mftmm 1 3 ^ i/— *f««»9 

x>yf>^h>y^STPMlTfet, II 2 (e) ~ (g) lCatLfc<fc3 

SSap 9 Sr^fSii^lc, ;f-^y*MJil 2£g|S#ifttcMffi£i±£r < i:£L 

Ift (C ^ m $ 2> <fc e> IZ L X =b J: V n „ 
[0 0 6 2] 

[0 0 6 3] 

m2 (c) (d) iz^L tc(D nmmz, ^Mft2ootnb 

J*#2 0 0(Z)i6*^MJS4 b^tfT|ig^#l 0 0©ifM!4 a££I&;t£i* 
[0 0 6 4] 

ifcic, EI4 (b) tcj^-r <fce>ic, ^«c#H«i 3ffiff«fc v^vryy*M?z.}i 

?Ly=f-y>f7. v v7msTPxmmznx^t£^BftZ:]&£-?2>o ^mci i ;> 
04 (c) jc^-t^jc, ^rffi^o^t^s^^u-if^igsg s^ts 

1 2 £®m£-£3o 
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#2002-374636 

[0 0 6 5] 

tVX. MS (a) ~ (c) lZBlsfc<D£m&K. 4TMfr3 0 0^(7) 

m#iz*-$ v zmmp 1, P2, P3&^ife^ mm&xfxt^j^y? 

[0 0 6 6] 
[0 0 6 7] 

TPWt5i:> S4 (b) (c) lZrtLfc.¥mfamW.l 3*m&-tz>fetbe> 

a 

[0 0 6 8] 

T*><fcv*. tt^ in-vMft&m*mfammizm*>ir. u-vmit&m^mfo 

[0 0 6 9] 

<mi<z>mmm> 

[0 0 7 0] 

M5&, ^M©fifri/-fiifflii$:^U. ai (a) (b) izMfo 

ZmVfrmX&Z> 0 m> ®5&V^|g|7 IC£^T, ® 1 & V* b EI 3 £ M^X Itm 



1 9 
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[0 0 7 1] 

®5ic£v^ *mmm<D¥m<ku— \?mm **, GaN^-if cw^u- 

if) X*2b&mi<Z>mftm*2 A 1 G a I n P^-if O^&b-if) T*&Z> 
[0 0 7 2] 

m i oftftm* 2 *mft&m (nscaNiis) sub i±izm^n^> 

[0 0 7 3] 

M39<D±^&x$MM±mm4<Dm&3ft±iz*-$y?mMPi, pz, P3 

[0 0 7 4] 

fit, vtmmp i i: p 3 zmvTmMmwtzWkffi-tzt.. minm 

ftm*2frt>H&&^Lmfr® (iiH Ml4 0 0 nm^) CD 1/ -if fttfffitf 
£*l> y^WSP 2 £P4 £®£TMfr«i5fs££y&t- Sh, f!2©^ftit 

^3 Tb^^-fe (Will iS6 0 0 nmf~7 0 0 nm§) CD b -if ft#ffit*$ 

[0 0 7 5] 

mi ©#§3 I 6^2COl/-iffgiig|J5ij:, _ti7&<Z)nMG a N (0 0 0 1) mmfr 
e>^fiMSUB 1 ±1 I Z > /1«v77l5a, T^Jf5b, nS^7^KI 
5 C> nM#-TKJS5cU vSffiJS5e, t?iil5f, pM#-f KJS5g, p 
- M*^y KM 5 h. p#|a>.*£ hM 5 i ^^(Z)Jii#^a«$tife^^$: 

lC<fcoT|&££;ft3^£T\ < 1 - 1 0 0> #r*HC?&o£* h 9 >f ^^C0 U * 



2 0 
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[0 0 7 6] 

[0 0 7 7] 
[0 0 7 8] 

mSStC^StlTV^S. T^l5bit S i £ K- tf>^UT nMffcbfc nl 
GaN^^iJ, J|$$?I5~1 5/tm[:f^$tlT^5 0 nS95*; K15 ctt 

. nMAl 0 _ 08 Ga 0. 9 2 N ^^ lJ ' 8 " tlT Vn 

■So nWF!5dit nfGaNA^^y, JSS^JO. 2 mJC^S *IT 

[0 0 7 9] 

iSttI5e.tt, ffimirnnKDmZlzm&Zfr. «Wj:5In x Ga 1 _ x 
N (>£BU 0 ^x) , n Q> 0 8 Ga 0. 92 NilIn 0. 01 Ga 0 

il5ftt.-AlGaN^P,ia»J, j?3*St0. 0 2 # mlC^StlT pS 
^Kl5g(t Mg&K-tfV^LTpSftlfcpiGaN^^U, ff3$J 
0. 2 timlZJ&ffi^ftX^^&o 
[0 0 8 0] 

Pl^7'^*l5hit piAl Qi 0 8 Ga 0. 9 2 N *^-* 3 ^ 
0. 4 n mlC^StlTVNSo pfl!I:3>** hfl5 ifcfc, pgGaNA^^'Ji? 

[0 0 8 1 ] - - . . 

t-V^ti|8{t Pd. P t , Au, fKttNi©^, X 
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[0 0 8 2] 

^jfflKov^ttS&xgfc^T&^-stf, mmtrnmiiz. Axiom 

[0 0 8 3] 

m2©^5H^3©l/— !f»jgaJ9tt, /^77i9a, nS?57 KM 9 b 
MB#T'«S$4xfe«JS#jt$:^bTVN^ 0 fit, p ffilln y * V bM 9 f t.mn 

So 

[0 0 8 4] 

1 n?*aian, hcpm^** M9 f nmmmi i<D-£mz7t-$v9m 

mm l 2««j»SStiSrfc"e, p#I=r>^^ M9 f^-$*;^till 2{C 
[0 0 8 5] 

nSGaAs^f>^>J, fSSSO. 5 n mlC?£/&3 tlT nf^7>vFS9 
bl±, n.SAl 0i 3 5 Ga o. 15 In 0. 5?*^**^ 2/im 

[0 0 8 6] 

?§'|£JS9cte, ^I^+nm(Z)jy${C0^$^, Ga I nP^AlGa I nPi: 

^IT p Sffc U A 1 q V 3 5 G a 0. 1 5 1 n 0 . 5 P * % hfS£t V -* m ^*® 1 « 

2 jtmtCJgJ&StlT^S. *1«JS9 e it, piG a Q> 5 x I n Q> 4g Pfrb 

mZffiO. 0 5 timlzmf&ZftT^Zo p§3>^ * KJf 9 f it. pSG 
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a A s ^e>J&*JJ?3il$0. 2 im mtCJgjEft^tiTV**. 
[0 0 8 7] 

-eUT, ^-^^iiil2tt, Ti. Pt, Cr, Aufb<SAu-Z 
n<Z)fqr*l2)\ X«-etie>5:M^t>ii:fe^-e^$n, $e^jSll«, SiO 

[0 0 8 8] 

#CfC ^i6M©^#^l/-if^fil©^XS 5:1116. HI 7 £#Rgl/TiftBJ! 
[0 0 8 9] 

i ©i^^ig^- 2 itm&-tz>fr®><D^m$Lmifci o o ( 

a) ~ (d) K^X^Ct£oTfE§^&i:&&C, ^M<Z>fg2<Z>#Sftfji^3 £ 

mm-r^>t=.sb(Dfpm^i^2 0 0 £in7 (a) - u) {c^-rx@(c^oT^ 

[0 0 9 0] 

06 (a) {C 33 V* T , ¥#fl*IKSUB l_tlC, MOCVD^Ci^ U-if 
^gP5$:^t--5^«)(Z)GaN^^$:«jib, tf»IW^«'#:l O O^gtS 

a 

[0 0 9 1 ] 

-r&fc>t>, nSGaN (0 0 0 1) ^^^l>f#MSSUB 1±{C, GaN 
X&A 1 Nfrbj&&mZffim-tnmmmc0^y7TM5 a, S i £ F-tf>^L 
TnSfblfenSG a Nfr<bf&Z>m-£ffi 5 ~ 1 5 /* m(DT*JS5 b, nfA 1 Q 

0 8 Ga 0 9 2 N *^^ 5 ^ $ '^ 0 - 8 fmCnS^y KM 5 c, nfG 
&NfrtjJ&&m&1ftO: 2 ft m©nS^ KM 5 d , In Q> og Ga 0> g2 
Ntln 0 _ 0 1 Ga 0. g 9 N*^^5ftPli:Ay7lt©#iI?#Ff 
3i^e>^StSffiM5 e, AlGaN^^SJ?3i»0. 0 2/tm®t?IIi5 

S^-Kl5 g,-. plA 1 o; q g G a Q; g 2 N^e>^S^$^.0, 4jtm© 
pa??*;KI5h, piGaN^«i$llO. 1 # mCD p !□ > # # h Jf 

5 i s-eonHST^M-r*. 
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[0 0 9 2] 

7*lc, Ef 6 (b) izm^-^viz. 4>^#1 0 0<DpW^y*# NJg5 i_h 

mmmfto u ? vmmn 6 ©^tc^ityc mou<i-ioo> 

M:»otMb, v** l o l frbmmLX^&BftZfcl&VtJ TtyjLv^ 
y{f (R I E) fCJ:oTl&£i-5o 
[0 0 9 3] 

m% M6 (c) {C^-TJ: pS^7'V KM 5 h [cMbll 0 . 05/tm 

-ifl&tg® 5<B|Sf5Bfcra&l9liBT?&oT < 1 - 1 0 0> #|pJ{C^o£X h^^f^ 

vvmm&e zmmm&f&v, -eur^x? i o i z^-tz. 

[0 0 9 4] 

#Clc, EI 6 ( d ) IC^-T <fc 5 ic, 5*c * (Z> U y PMmm 6 _fc{C££o Pl3>;5f 
^M5i *m<. ^WM^l 0 0<Z)Jbffi£#:lCS i O 2 CD,^S 7 >y 
^'J>^tCj:oTiSltt> P«n>^^ hjf5 i 7 _t{C. Pd 

, Pt, Au, ^L<itN i(D^M\ Xl* j etlb&m&&t>1t1t&&&m2 0 
0 n m©J|§ Tift S 3 T' t - ill (pflHUSJI) 8fe^J«U 35 

tc^--^ ytrnmMB -hie, Iflciot, Au^P)^f 0 0 nmffli 

f^Il4 a S^tSiilT, ««F»3&*l8r*«i*l 0 0 srtfsgs-rs. 
[0 0 9 5] 

#CIC, tf»Wfe«tf2 0 0©^X@{CfeVNT«, Ef7 (a) IC^-TJ:? 

&C, nSGaAs (0 0 1) 1 3 ©±S{C, MOGVD?g{CJ;»J, InGa 

P^^5xyf>n h^^ISTPMlfci, xy^>^;* h y ^Jg S 
TPiitC, U — -9*#§igg|5 9 ■S^tSfeftCA 1 G a I n P&SWR&aUi'rS. 
[0 0 9 6] 

-T&fc)*.. ±a<5X»;f>^h<y^lSTP±IC, S i & K~ tf> IT n 
MftLfcnMG a A s fr£>J*Sff3*&0 . 5/tm©Ay7rI9 a, nSA 1 Q 

3 5 G a 0 15 In 0 _ 5 P*^^S^S^Jl. 2 /tmOnS^y KM 9 
b, G a I n P 1 G a I n P tii)^^5llf#p»»f 19 c, Zn 
& K-tr>^LT pgftUfcA 1 Q> 35 Ga 0> 15 In 0 5 Pfr£j*£ff 



2 4 
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Zffil. 2 fi m(D pM^77 KM 9 d „ pSGa 0< 5i In 0. 4 9 P *^^ 
[0 0 9 7] 

#CtC, 117 (b) Km-f&OlZ, WM2 0 0©pI'3>;5!?M9f±' 

i6 (c) (d) iztxi, t=.v y>ymm& g tmcmmv. m&mftw *>v 

0 (g5$i) CDJgtt IC TX* 2 0 1 £?£f£U VX^7 2 0 1 

*>e>8tfflOTVNSfiP^S:S/Stt>r*>xy^>^ (RIE) lC<fcoTI&:£-r£ 0 
[0 0 9 8] 

07 (c) fC*t-t£e>{C, pS^7*; KM 9 dtC*fb$jO. 2^111^ 
momz Z&zmZikT^yryyZfto Z. ^ICJcoT, 7B^lT^£ U-lfDSIS 
g(5 9(Z)^|Jgi:l«ICr4|5gT\ Xh7-f7"M©U r^TOi o ^SWIb, 

[0 0 9 9] 

#;tc, 0 7 (d) iz^^oiz. y >y $?3!H2mi o±©pffi!ln>'^^ hjf9 f 
Ti, Pt, Cr, AufKBAu-Z n ©-frft^, Xii^tl £ 

y (p{i«M) i 2 &ii$2 o o nmomz'vm 

M^Ztmz. ^ y^till 2_LJC$J.l /tm<Z)S n;fr£>J&£g&*:£«Jg4 
b£«Jfir£„ 

[0 10 0] 

3?LT, «M1 0 0, 2 0 0^1fSi:, 0 6 (d) iC^bfe^ra 
M10 0I1 02 (a) {C^Lfe©^|WI#©«^$:^L, 07 (d) fC^b 
feWM2 0 0tt, 02 (b) lzmhfe<D£.mm<DM3kZm-*2>z.£i:&Z> 

o 

[O 1 0 1 ] - ... ... 

02 (a) cfr, ,£Jg<Z)/\ y ^ y *lT V^S U-if-#§M 5 

, 0 6 (d) (C^LfeG aN^U-if^M5 a~5 i £V ytmWL&Q fc^Lfc 



2 5 
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tt, 07 (d) (C^lfcA 1 G a I n l/-iffl9 a~9 f i: 'J 7 ^'^W 

i o zmistwmt&z. 

[0 10 2] 

#cic, me (d) £®7 (d) cwOfct»W4i«#ioo, 2oocou^i 

&&6, 1 0 £fa7bH^;fo1±5 «te>lCLT, if ^114 a ^4 b^^jli^t 

srt-e, EI 2 (c) {c^b£<z>£|RpBI(c, WMioo, 2 0 0 6a*^ 

*>i±5 0 HfC «&©£N»&fTofc»#K:, GaN^l/-fgl5 a~5 i©§ 
BBS (1-100) ilAlGaln P*l/— tff»0E9 a~9 f (DmfflW (110 
) £3 tp59£j£# 1 0 0 , 2 0 0S:|B*#fc*S. JgtCX. 

J3i*£l/--if3fc<BfBlf$B fc#2igr*5J:^C, f ft(flB4«fl!l 0 0 

,2 0 0 

[0103] 

f IT, 02 (d) Kla*bfc©fcH«©«»n?, W»1 0 0, 2 0 0$: 
ffift©#fW7T*JBEiSS1*\ *& 3 0 OTCT^feAllUUfclft, KOB^S. £*WCfc 
»J, Au£>Mfc*&MJV4 a £ S n®lK*&MJl4 b#|R*OT, AutSn©^ 

5 3ht% >f>W4*#1 0 0, 2 0 0 tMiCif bfcWIM3 0 

[0104] 

#CfC, 0 2 (e) K^LfcCD^IWpfgfC, mm : iSifrfb*?** : * CD it £4 : 1 
: 1 il b£x>y^-v> MC<fcoT, ^fftStl 3«|«J:»J Myf >^ 

o 

[0 1 0 5 ] . .. 

#cic, 02 (f) izBLfc(DZimmz, i>3ivxy^>yft^tcj:y, 

2 6 ajE#2 0 0 3 - 3 0 4 9 5 3 5 



#2002-374636 



[0 10 6] 

5 (D^mmmKMi^x. mm&mmi izmm^nx ^zm 2 a>&ftm* 3 © u 

[0 10 7] 

03 (a) tC^Lfc<Z)^PI«iC, IftCiot, f*#S«SUBl©T*{CT 
i, A l^U<t±Au©'(Br*l*\ Xtt*tie>S:ja*^t>-ftfe^^e>J«S^-^ 
'^tiPl, U-4f$&m^9 (D±mz. Ni, AufKIUu-Geffl^f 

JgtC. y^*«jf 1 2©gffifl 2 R {C t; ^ - ^ y?«HP 3 fc^^S 

o 

[0 10 8] 

#UC, H.3 (b) {C^LfcWiHH^lC, UyS>*!Mft»6, 1 0&C*fLTSiff# 
fir, i-^fc'^GaN^b-1ff»JR^e,^SW'-1f»igfflS5©^|g®T?&S (1- 
10 0) MC^itT, tpm*£f&fc3 o o &M)feWWr"o»BBU JHGlCDftMJ 

[0 10 9] 

«feJC, S3 (c) ICasLfccBfcHESK:. t-5;^tifl2©Sffiil2R 

• [01 l a] ... . _ 
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[0 111] 
[0 112] 

m-T2>Ziltf-5Sm&#m£.f$,ftl 0 0, 2 0 0 £i&3tf&«Ji4&Cj:oT©;tL£ 

t% mtm*2, 3<Dmyt&mm<DMmitfflwz, ^»ioo, 2005: 
•ess. 

[0113] 
[0 1 14] 
[0 115] 

R§7bMv£v%- m, m 2 ©HlftiH^- 2 , 3 ©^^^fcrftlcfti^y * r 
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[0 116] 

fa *»l<3DH«g«lCfeW«§S3iXg7?tt, 0 7 (a) ~ ( d ) K^LfcJ;? 

Jc, ipl8l£/*{*2 oocfiMil 3 i: b-if5§M9 i:©H©£1H«tcxy 

h^/^Jf STPMlt^, ^ftltl 3 &Xy*-:/$riCTIifc:fe 
[0 117] 

fc«b*»3txsK:ise>i*, H4 (a)~( c ) izmLf-ntmmvmmjim 
&ki 3 if»fiasg ^(or^ic, tfnnggpg zmm^^mmtd 

^$tlTVN^VM/-if|§jg^S9^t>*$fe^Ml l l 3£&- 

[0 118] 

<^2©»J> 

mz, mi (DmMmmiz^^mzommm^ms ^tuit^ts. ^ 0 

8tt*^M©^#U-if.Sie©*5i«:*Ofc«'WTM0-e&*;, Ell (b) i: 

[0119] 

v 9 1 OOOlc, ®l (b) {C^bfc^ag 
[0 12 0] 

0 0 o<D±mizit. c u^<D&m& 2 tifcnm 

M P 11 ii P 31 tfMMQlz J;_o TJ^fifcS tiT *^-g>„ ISI P 1 1 JC tt, • ft 2 © 

-7- 3 © l/— »f»fiaj 9 ^libtl^IfMlAP tc«koT@^Pc5ti, *M P 
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mi 2««ia»sn, iz^mftgfos ub i <Dm&miz. t-^>y^iiP2^ 
^$nrvA^ 0 mmmpnt.^--^ y tmmp 2 ^««mp3ijc, » 

«««»ffl©U- K»L11, L 2, L31#g^3*lT^5„ 
[0121] 

fit, U- Kii«Lll£L3l£®CT88imi&£&3&^5£, ^©lgi6«SfE^ 
«^J1P11, P3l£:ii&5S£«JiS PC, AP, y^WIJi 1 2RZ$WlM& 

mm* u *;y*a»i oiz^^rmm^nr^m^u-^m 

II6 0 0 nm®~7 0 0 nmf) CO I/— if fttffttt £ *lS„ 
[0122] 

U-F«SL31i:y-KliL2^$:ilDTJ|gM^ : &^-r^i:. ^<Z>ig 
ItH^-^fiiP 2 ^«^«P3ii:i6*^MJf s PC, vtwm 

#e>lH&&V^&*«<Z>*g$lfc^ (09*. tf, ^4 0 0nmf) <D\s—iffttfliiM 
[0123] 

*H»JcZ)^#:l/-if^glCj:tl^ ^SSIOOOC, f 1, 3g2c7)#§ 
ftSH^2, 3^®3&3tlTV>5(Z)'-Z?, W - If 5 , 9 CD3gftlC|gtl,T£C5 

[0 12 4] 

18, l 2fc](fc#^MM4&tJf#«tt^^-^-i:LT<D»#^MMSP-C^fa 
CtiSfSS i o o o«|Atiits»i ©Mft»i:, t-^^tiI8, i 

2 tmm&mm 4 RTfi/-^&mm z ^zmcT5iwmfc i o o on^its 
as 2 &>Mmm& £<z>2 -D<Dttmmmz j:ot> u - if 5 tc^ c * » & 

[0 12 5] 
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, flot-^^tif i 2©ffmas#fi!Mf&«s s pc &^bt^if i o 

o g&^Mif 4 il^^^l 0 0 0©W{C#^^^U-1f|gigg|S9l««?) 

V ^ #> , U- if lejggp 5 iC £ £ -5 ft& £ 4 & t>* 1/ - if 5Sigg[S 9 ^ & « C 

t (^&tD%±&<Dm2(Di&mm$&itmvT) . xwm^i o o om^wjsk 

[0 12 6] 

3tf)J:e>lc, ^SfeM^^^V-ifiSfi^, III 5 {c^t U I'-ifMfi 
r&#{c£^«i o o oicifcytfttfc *><z> ffiti^M^?: 
H^lTSfiiit H & o T Vn£ „ 
[0 12 7] 

mmisTmitt*i£z>f£\-fx\ ^-^^msi 2tmmmp3it^nM l m&^> 

[0 12 8] 

£:i:y?->m*^£tf>T\ <Z>«^¥##1'- if =£fil 

[0129] 

jgtc. 3gi©^^T-tB0J!U£cD£im*£ic, ^i©|g^^2(Z)i^-if|§|g 

fP5 h^2(Z)?§^^3©b-if^»[S9 ££J|E£tf)/h$V^;i;&««4 (Dftft 
tciot@ftSijli:^ot^l>t^ l/-if#gM$5, 9©|§^*raPS$:/h 
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[0 13 0] 

.w,' H9 (a) *mMmm<D¥mft\s-vmm<DmmwM*mis&mT'$> 
So S9 (b) *mtemwL<n&jehfci&mizm&¥m<*is-vmu<Dmmm 
mzmvtc.mT*$>2>o mi o (a) ~ ( g ) erg (a) tc^b-fc3m*#i/- 

1f|g«<OS83SXSS:^Lfe0-e«)*. 09, HlOJCfc^T, HI, 02 

[0131] 

0g (a) lZmZtlT^2>¥Wfo\s-*f$&W U±, »«7 0 0'nmf~8 0 0 
/tm4&® U-ifft'&ffiJt-r'&ail ©IS^St^ 2 At, $f*6 0 0 n 7 0 0 

[0 13 2] 

Sr^Lfelz-if^gPl 4 U yS?*at»l 5 & |$ v% T 1/ - if #§ MP 1 4 <D± 

m*WM.tz>mmmx vvttmmmi sizmumzmffitzzmzmnm 

SUB 2CDT^lC5f-^ y*«*SP 1 #7gf£2*lTV>5o 
[0133] 

l/-' if»!B»l 4 tt, ±«aAa^P,^f««SUB2 

_hlc, vMt£*k:a s fe^toin- vm^ft^fti yj**4M*#*K#** 

*ifc2-o<z>*^y KM Slt^lAfafjl (DH) t&^^««4®f{C^ 
[0 1 3 4] 

H2(Z)|§^i i -3 A(i, 01 (a) (b) iZijk h fcHS^iHF- 3 t R O^it 5:^ 
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ttytm* 3 a\** vmjtmizpxitA s z&tiiu-vmit&m^m&i: 

[0 13 5] 

^77KI^&iAfc-l^fDil (dh) &-£b¥*##*ttfc, 
[0 13 6] 

fit, t-vy^iill 2 iiiiMl4 £#macWfio««i8Jcg^l, 
[0 13 7] 

Z1Z1T% Mi?2 A{C^T*^Ma©/J^SVN#§^^3 Affile, ilft^M 
[0 13 8] 

A(DU-if#§iggP 9(Z)^®^^/jN$<^oTJ3U, -£<£>#^®«©3Svn 
[0139] 
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[0 14 0] 

iZ J; o T$^£ *lfcS8l£# I/— if 9 * <Z)±x& (CgfE A 1" £ r £: T*ft 

#fB£U JltCU 1 0©* h9>f :/^#»C»oT#i8S*i<&##, U 

il{C<fe ^6 5 0 nm^Ol/— *f3t*^Rf®^e>ffi*f3*l*. 
[0141] 

[0 14 2] 
[0 14 3] 

*r, hio (a) (Dmmmmizxm-t&oiz, &mm<Dmi<D&ftm*2A 
zBmir&frtb&ipmzif&fti o o mi o (b) (Dmmmmicxm-t^oiz 

So 

[0 14 4] 

"T&fcl^ 010 (a) fC£^T. WAIJGaAs^&^iftiSSUB 
2_btC, MOCVD^CiU, jffl^^JRWa>M'3:ofc^«V«57fi^tCA s 

Fimm<Dm&M%.xf*<Dm&M <t e> to rat* s tife 2 o©* ^ ? kji & 

^-rsziM'vrnflHfi (DH) U y^fjftfti 5 1/ - if HSI83P1 

4 zmmL* ''niz^-vnmm 1 4_t(c, ''km 1 6, *-^^sin 7, 



2003-3049535 



#2002-374636 



[0 14 5] 

£ V MtfomiZlZ. G a A s (0 0 1) ^i«SUB 2 ±lC±fc£<Z> 
IgfflSl 4 Z&J&tZt.pklZ, <1 1 0> ^fafcmoTU y ^Mi&l 5&7£j&L 
, mm^KJ:iJ, Ti,' Pt, Cr, Auf KliAu-Znffl^, Xli^ 

MI4 a Sr^-TS. 
[0 14 6] 

El 10 (b) JC^^tt»|Sf^#2 0 Ott, 0 2 (b) 
JB#»fcffl«K:OTfls»'r*. El 6 (a) ~ (d) izmLf-m 

£f&#2 0 0 $r^4?)#igf ^>o 
[0 14 7] 

#ctc, ®io (c) {c^-rJ:e>&c, f»^8Ufet(»iB4j«*2 0 0, 400© 

ife^MJS4 b, 4 a S:^fct5 3i:Tf, *ia^#2 0 0, 4 0 0 Zm&&t> 
[0 14 8] 

tpP^£f£#2 0 0, 4 0 0®'J;y^MlO, 1 5 £i£8Eg|-e*f ft 

^b~if^«i <Db— if#gss§P9 £ i 4©i§3 , fc*rapg^ja^-r^ z^iz^tb&m 

[0149] 

*yjl#W»Ctt» *W^#4 0 0(Z)V^fc*fCA s &*tfIII-V»|'ffc#» 
J*S \s— »f»MlSl 6©^® (1 1 0) cfM8l£ja#2 0 0©V 

^Tti^tc px«as?:^^iii-v faitism^mik frbf&&is- VftMB 9 © 

mm (iio) tw^t^ieiiaT, ^r^wio, is&sse 
J8fe*f iris its tf»H£jft#2 oo, 400 M^itr 

[0150] 

3l#$rc§> 'tf»W&«#"2 0"0 r 4 0 0 ?:^©#i*T'ffil $ t fe^l tift 
(JUfcWJCtt, *&3 OOtM) U i&«^MJg4 a, 4 b £ i&5t £ it 



2003-3049535 



#2002—374636 



BSU»"fS. 3*UC<|: y, H10 (d) iZBZfrT v** J: 3 Sfe^&MM 
4 a, 4 bff— fMkls&Mtt&JMH fcfcy, ^(7)1^114 ®^ft&C J:oT 
tfH4*#2 0 0, 4 0 0«3tlSItt% — fMtLfc*ra£jfc#5 0 0# 

[0151] 

7£tC, 010 (e) (C^-rx^iCiSVNT, Xy^^lCJ: y, f#ftlSl3 
[0 15 2] 

«fc y G a A s fr€>j£&4mrft&KSUB 2 #Xy ^Sfi* r 

iW-ffc*** : *0>iW£4 : 1 : 1 £ LfcX>y^ > MC J: y , G a A s *>m*> 

II 3^^fS„ 
[0153] 

#cic, ®io (f) ic^-rxigtcfcvNT, ^x>y hm^^&ifc j: y, 

bidSliii-e^sts. zijucfcy, 010 (g) tc^-r^ e> »c, »r®# 

[0154] 

tfac, x>y^>^x hy^MSTPS:|^5S-rsz.i:T*M^©l/-if^l!Sg|$9 £ 
Sffi£i±£^ BI3 (a) — (c) izmLfconmUlz, t-^v^fiPl, 
P2, P 3<Dm&t£.mmjk&*?5'(Zf*:ft$Z.ilT*. 09 (a) (C^L^^it 
=fe«"tSffi^©^l*l/-if^flil &^tS. 
[0 15 5] 

■J:y^WJCtt, ¥*#$titl 3 3tUfxy^>^ by ^JfSTPtfl&^Sti 
£zi£:T*£OS u--tf|§igg|5 9 ©fllffiSgfc, fiMtSUB 2<Z)T3S§&C, Ni 
, A u^C < ti A u - G e ©vV-f'tij^", £ £ & -£ *i <b 
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s^iftissuB 2©§*m® (i i o) izm-oxmmL. ^mmm^m^m 

[0 15 6] 

5 Z £ 3^ WeftS ISftj&ISrRS £ *$M&C/h $<t^ri:^T't5 

. JUfctttctt, ®&^MM4 0D^$S:^1 ^mJ^TlCt-SdfctfT*^, 383fcj&l» 

[0 15 7] 
[0 15 8] 

35 (c, *HJ6^lc<fcti«, WIM2 0 0, 4 0 O Srgft«f^MM4 iz £0 

o o zmm&&x?^j¥>ymiz£^Tm«<D*m<bi;-- vmn i ic^si-rs 

o ZCDfcSb. ^##«5tXSK:feV%Tit»W^«:2 0 0, 4 0 0 i:&iiili 

[0 15 9] 
[0160] 
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& & tc >t t: * * t y -foytmik <d Km k mnm -e&g-s- *> * siii^t, uxm 

[0161] 

J£il±lC3*/<fe*«|2©||J6^ffl|©5S5iX3g^ti, mio (b) &'#BBLT 
l&0J!bfc£e>fC. 1 3 £ Is— ?&MB9 £<Z)fS0>£flI^{CX-/^> y 

* h>y^f STPMbt^4^2 0 0 £f£SS}-r&3££l,TV>S. Lfr 

u ^wiciibfciitit, ¥^#s«i 3 a v— *f&nffi9 tarn 

.WlT*rM*2 0 0 ^|?b, 04 (a) ~ (c) iZ^k b £<D £ R«© 
[0 1 6 2] 

tfcfc, 09 (b) Jc^f^»*l/-1fiS«'S:KW-r*. ^M^#^U-ifMS 
h) 2 0 0 0tC, 09 (a) lC^Lfc¥3*#l/-ifge 1 £ 0* b fcfii^ £ & o 
[0163] 

3cn&m2 0 0 0<E>_t®lc«, C u$£©£«fre>j£<S/i#- — 
MPllt P3l^^^{c<koT^$nTVN§ 0 

[0 16 4] 

EPilfctf-S v P 2 h«MJgP3lfc, «H»SSS#f&«a>y - K3*Lll, 
L2, L31#g^3;ftT^£o 
[0 16 5] 
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2 A©U--*f$8fgffl$l 4**e>, «A»i?R*7 8 0 nm^CDl/-ifft#ajtt3*U 
U- K**LllfcL31&»£T»m««:#l&-rSfc, H2©|g^^3 A0)U- 
if 9 ^e>, M^.lfl^6 5 0 nm^©l/-if^^ffilt$tlSo • 
[0 16 6] 

1119 (b) lZjjkLfr¥m>faU— if^ttlCfctltf, ^I«2 0 0 0{C, m, 
m2©f§3 , 6^2A, 3 A^@«$tlTVNS0T% V - if 5§|gg|5 9 , 1 4 ©fgft 

[0 16 7] 

#{C, l/-if#g|g3P 1 4 te, £#S«2 0 0 0^<b!t*lT&SUTV^r £fr 
fill 2, 1 7 fc»3»^MJi4&rjf*«tt^/<— ^-fcl/TOitAIfS P 

c^^iDt^if 2 o o ow^nm-*&&i<DMmm&n* y 
ii2, 17 £Mm±mm4R&u-*fftnB5^*mux3c;wm&2 oooi 

AMtsf 2 ©M« t © 2 J: o b - if 2§Jg§P l 4 lc£ 

[0168] 

^>*»K U-ifMSPl 4<0«^^««|»aW©^»«:l»^M«4 fC^L 

T^y, vtmmm 1 2<o*ffi»^sj*3s*2 o o 6±©isi^mj» 

P3HC^£*lTV>£©T% IMiaMWciot, U— 4 
tc£C3«£*«f£2 0 0 0lAf$l<|[lt53i:^$S o Mlc,. mm 
£.3C&mfa2 0 0 0<Dmz&&?Z> Is— tfftMffiS&m&bXBK. 

v-^mm9izitmM^mxmmLr^^v^mmfim^^nx^^r=.^. u- 

^±&0>m2(&»aa&8&£«CT) > £3«1£2 0 0 0 M^ZhmA < ttM+Z 31 
[0169] 
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[0 17 0] 

:t-^y **MJff i 2 tmmmpsiH(Dmx% mm^mms pc 

£^i&LT@ft£-£S£ttTv tf-^ v tmmm 1 2 £«jSJSP31t zm%WR 

[0171] 

[^3©^©^®J 
&{C, #S§f$!©fi?3<Z)J|]&g7£ll£01 1&IF01 2 5:#mLT^0Hi--5 o 
ft. Ell 1 (a) *^S6^©^##:L/-if|gg©m®«^$:^L^I2I-e 
011 (b) te. ^^M©^Lfe^{C^e^#^l^-if^«©m 
®#Jt$:ab^|glT$>^ 0 012 (a)~(g) It'HH (a) fC^L£¥# 

ibis— *fmm<z>m&j:mzmLr^mv$bz> a an, 0i2jcfcv%T, 0 
9, ®i o ^Bi-xttffi^-rsap^&ra— «F#-e^urv>s.. 

[0 17 2] 

011 (a) C^3*lTVN£¥^#l/— Ifiil te, ^ft6 0 0 n m?f?~ 7 0 
0 nm^^l/--ff^$:ffi*ft--5l|l ©#§^^^2 B£,'t&*7 0 0 n 8 0 

o nmo>u— *f ft* mm-tz'm z (D^itm^ 3 b iitimm^^'t^mm^mm 

4 IC ioT— ft(C®5f £*l£/\-f y K«Si£;tLTV^ 0 
[017 3 ] 

mi<Dmftm*2Bte, III-V^fcliHW^tt («Ati, G a A s ) *Mb/& 
3¥^f«*£l 3±{C, ^ h^>r^^©U >y^M!&l 0 I/— tf»fi 

SP9 a, V V *?mW6 1 0 £Bfc< I/— !f»fi»9 ©U ^ ^*ttftff<Z)£jir&«&* 

i-^^M nt, u >y i o ic«jic»'tcti«^« nmzmmmi 1 -tic 

[0174] 

^^^Kltmfe-lAfnil (DH) &^tf^#fr#SKi:, Hft«P^« 



4 0 
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[0 17 5] 
[0176] 

4 ii, u 5 zm^x u-vmmmi 4<D±M*w&tz>mm 

net, 5 c*«WK»irr* 1 6_hica«$ti 

7 hi&^M«4 fc#«&ttB.o«««rj;:&-£u i/-- »f$&jg«s l 4 ©±^{c^- 

[0 17 7] 

S&^J:^lcbTiIS*lfe2o©^59 KJS&^fSnM'v? n#3i (DH 
[0 17 8] 

J6U:©ttg§#e>IJI &*>fc«fc 3 KI, Bill (a) JC^L£#fg3 tf)^M*«UcG& 
S^U-ifiglli, 09 (a) lC^L/fe»2©HJ6^JKlC«S^fl:l/- 
ifSSfil £Pr«(0«3iS:^UT^.& o fe£U 01 1 (a) *©»2 ©»3t*^- 
3Blt 09 (a) rp(Dmi (D%%m^2 A^^MISUB 2#|&££*l 
fc0>£R&«J§£^U 011 (a) ©»3feiHF-2 B 09 (a) tp 

[0179] 
[0 18 0] 
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o * y , i&lF^MJi 4 tc @» £ *i T v n 3 311 ©Ig^^ 2B01/- if 9 
[0181] 

tc j: o nt-nmtf 9 *©±«&©?S'f4jS{c^A'r 5 z. t x-yt 

#$&£u nicy 0©* h^>r ^^tc»oT#?sts4xs3t^, y 

ys^&s&i oos^ftczm^^^nTv^im® (its) -esitsftT 
»yjgL£«Lfc#e>, &*fc**y rifig^feateu mmn&&fit>i£&z. 

hfC^y, &J|6 5 0 nm&<DU-VfttfmfflffifrbmM2tl$> 0 
[0 18 2] 

y*«=fiP 2tP3 & SCTJEimSfc y >y»Kl 5 

ytwft&L. m.K.vv?mmi 5(D^h^^^mmzm^xmm^ns^tt>\ 

3£(CJ: »J, M*7 8 O-nm^©U-if«*^0Sffi^e>m*f.S*l€>. 
[0 1 8 3] 

[0184] 

?£{C, ^SfllSifeWr**^^— !f$l«l©5H3iXSS:Hl 
[0 1 8.5] 

£lf\ 012 (a) ©IKBrSrBlCT^-rj^lC, lM(Z)^2©^i? 3 B 
MtSfc«)OcfMft4 0 0 t, ®12 (b) ©MiraEHCT^-f <fce>fC 
, 1 ©»3t*>2 B?:}i^V5fe«)fl)Wi)!S5<*2 0 0 Sr^ftf^Sg-T 

So 
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[0 18 6] 

-r&fc>t>, 012 (a) ix.«GaAs^Wmil?SUB 
2±£>:£®&C, MOCVDS^CkU, InGaP^^iyf>nh>y 

tife KM fc^-rs^M^-rnflUi (DH) >J y 5?*«BH 5 i: , 

=fe«^.fel/— tf»|gSPl 4 35(Cl/--!f5gSgg|5 1 4_hlC, «||16, 

t-^^iiI17, IHl^MM4 a SrJiilC^M-TSZlilT', *iM4 0 

[0 18 7] 

-J: »J G a A s (0 0 1) ^#MtSUB2±lC, _tft<Dxy^ 

h ; y^jssTP^ u-vrmb i 4 s^-ret^tc, oio^mc 

Ti, Pt, C r, ,Auft<ttAu-Z n <Z)W*Ub\ Xtt-£*l £ 
flt^^St-^yi'lIIl 7 Au^^SifMl4 a 

[0188] 

— 012 (b) tCgtcpWft2 0 0(±, 010 (b) JC^Lfe*2© 

M^.«Ga a sfrbf&z^mibmtili 3 i: l/-if#g£S3|S9 tf^fcxy ?->y 
;* h y ^MSrfSttSr #jy6^®<2*ra£tfc#2 o o Splits. 

[0189] 

7£&C, 012 (c) lC^:f<J:-MC, ¥#>ftmisfc.tpm%.I&fo2 0 0, 4 0 0© 
if^Il4b, 4aS^t6ItTf, 0 0, 4 0 0 

[0 19 0] 

3 r T% 200, 4 0 0©'J«; 10, 15 SraeSEHt^^fRl 

[0191] 

4 3 ■ ffil#200 3-3 04 9 53 5 
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^y^WJctt, *W**#4 o oovmjtmizA s &-£tfIII-V#Hls£«f 

lf»fi»l 5©#§ITO (1 1 0) W»2OO0V 
MjtmiCPXltA s Sr^tflll-VjKflsWW^^&AS l^-1f#8l»9<Z)3§ 
M (110) Htf-m? S«fc?lCLT, U»;^«»10, 1 5 £jfi{EgtT**f 
f6l$i±S^<tfr^^2 0 0, 4 0 0 &iB*m5. 
[0 19 2] 

12 (d) &c^£*iT^£<fc?lc, if^li4a, 4 b#- ftfcLfeitt*6JI 

l4-!iftU, -?"©®6^MjS4(Z)^lCi:oT4 I W^^2 0 0, 4 0 0^@f 
[0 19 3] 

&{C, 012 (e) IC^-rXifilCfcVNT, X y ^ > VlC <fc »J , ^ftllSU 
[0 19 4] 

lH* : *tf)i«£4 : 1 : 1 H L fcxy ^ > h IZ J: »J , GaAs^^S^I 
MISUB 2 U tfxy Mrf >^bt, ^SiSUB 2<Z)#i 

[0 19 5] 

#cic, mi 2 (f) tc^-rxstc^T, ?x*y hx^y^&^icj: »J, 

?)|6iIl-6*t'S:^tS. £*iKU:*J, EI 1 2 (g) iZm-t^olz. mmtf 

1 4rafC^C-5IHIg|5RlCfeVNT. v*«ffiJB 1 7 £Baj£-fc!:3o 

[0 19 6] 

&ltt}$*fet, 0 3 (a) ~ (c) K^0fc(Z>i:|^«tC, t-^y^tiPl 

, P2, P3©^i:, mmM^^^^^^ioz.t.izii^x, mn (a) 
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[0 19 7] 

>fX bv7MSTPtfm£ZftZ> dhTr£££ b-if#g£§§|Sl 4£>^ffi3g?^C, 
Ni, Au^L<liA u -G e ©VN-ftl*\ £ tc It^ft ^m^t>^t^± & 
MM-tZ>Z£iZ£*J. t-vy^ilPl, P2 
[0 19 8] 

[0199] 

3g(c 0 4 o o ttmM&mmiizz^rmM'tzz.iix*-' & 

>r ^>^cj;oTfi^(D^#^i/-ifig«i tc^sa-r^o z^(Dfrtb. ¥m&m 

jSXStCfeV%T*ra^»2 0 0,4 0 0 ££i&*£:MJi4 &Cj:oT@;»1-£fig 
> ^©^frj^ti^Z^^^^^^^^^^-if^Sl tc£tt*f&3fej&ISHi0> 
«i8tf;ft[W £ L/ T ff e> 3 £ £ s £ £ ic, #»^©fft«^ & HMIlE 

[0 2 0 0] 
[0 2 0 1 ] 

^ a±K&*fc*m3amnmmi<?>wmxm'vit. mi 2 (a) mix 
. i^u ^mmmm^mht^mmnLx. missuB 2 ^ u— <f«« 
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hv7mSTPZmj£LTtpffi{£f$.ft4 : 0 0 &f£S3U 04 (a) - (c) ICj* 

[0 2 0 2] 

friz. 011 (b) {C^-t^#^L/-if^«$:|}i^1-^ 0 ^t^igflcU-ifig 
yh) 3 0 0 0K, 011 (a) C^Lfc¥#ftV-im@l SrH^bfe^iti: 
[0 2 0 3] 

=RflC|ft(C(£, 0 9 (b) fC^L^H2(Z)||«®^|qf^iC, 011 (a) ICB 

Lf^mfau—tfmni s o o ojitcifcyfsfit&ftT^s. 

[0 2 0 4] 

3 BOb-if^lM 1 4 fr£>, MiW7 8 0 nmft<DU—tf%iifimStZtl. 
U- K*L 2 i:L 31 & SIS TSBS&««&& »1 ©HSftf!!^ 2 B CD U — 
"if»iSSP9^e>, M;U«^6 5 0 nm«©I/-f^fB»Stl5. 
[0 2 0 5] 

3CDJ:e>fC, £#i£«3 0 0 0±{C^##ci/-if^Bl S:@3gfi-Sii. U-if 

spc^&/rit^ii3 0 0 om^Mm-rzzntfT'gzz.Pki^ mm&m 

14 i:^2c7)5§3 I fc^3 B £at&T£#36«3 0 0 OfAMtSIil^tS 
CDT% ^1©^^2BICML, «tlfcfflCf»«&*S:»»"rsri:^7?^-&. 
[0 2 0 6] 

i 2 t««SP3it©ra-e, if^JISs PCfc^LTStt^-tts^ttT^ * 
-5 y i 2 fc*ffi®P3i£&*&&fio««ttCH£3its 

S„ rcD£#). H2c7)|g3 , 6^3 B<D/*#lCJB;&T$*NS*3 0 0 0 1:11^1 

fiR-r * t o feinxtfifsi h & U , S^xgcDfiSiHt:^ & srt^tts 

o 
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[0 2 0 7] 

#flHUT3ftfJI!'r5. Ell 3 (a) tt, ^J6^©^^l/-if^S©«^S:^ 
CfeittWTlfH, 013 (b) *mig^J»©IE^Lfe^ffiJC^*4 t ##:i/-if 

mm(Dmmmm.zmi't=.m, huh si 3 (a) tc^^^u— yiea© 

«3gX6&»LfcH"e»*. », Hi 3&tfHl 4 tcfc^T, Hi, 02, H9 
[0 2 0.8] 

HI 3 (a) tCa*3ftT^S¥##U-"!fS*l tiu iS©I*5 3o01/- 
if^^M^ 3^U-if-efeU, M*3 5 0 nm~4 5 0 n m (J: 'JJtttlft 
tCtt, »fi4 0 5 nmf) © I/ — %>% 1 ©ISftiHF-X 0 
0 nm^~7 0 0 nm^ («fc UJt#»lCtt, 5 0 n m^) CD b -if ft £ ffi 

&J"r£J*l2<Z>f§ftfSi^-Y£, tS70 0 nmf~8 0 0 nm ( <fc 
$57 8 0 nm^) <Z> !f ft & ffi&f f -S^ 3 <Z>#§ftH^Z 

[0 2 0 9] 

mi<?>mytm*xiz. hi (b) ic^bfeM^i^b^iii-v^t:^^ 

subi ±.\zmm,-zfrtc.n%m* 2nm vM&zm-?& 

GaN^U-W^iJ, m 2 (Dmytm^Y It. HI (b) tC^L^ftift^S 
i:H«©«5SS:* , r«A 1 G a I n P9ftl/— if*T?* »J, *3©»3ft*^Ztt, 
HI 1 (a) iCmbfe^i^ 3 B t|fi©iIS/|t5A 1 G a A s^l/-f 

[0 2 10] 

8P9 CD_t3fg^ ISftiii^Z U-if#§JgS 1 4 0>±3gtc, tf-Sy 

i'SiPl, P21, P22^-etl-rtl0^3tlTV>S o 
[021 1 ] 

»2, lg3tf)#gftfii^Y, Z®M»UC»ffll,TV*S]K#&/a»4<Z>»ffl 
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[0 2 12] 

V^CfcoT, jH*^Mii4<D-gP^^g|J{CffifflLTVNS 0 
[0213] 

tf-^y*«@P 1 Z.P 3 £«CT|gifrS^£#y&ir££:, ^CDigI&S§fcM 
«^Mii4 &«ft, U >y S>#am 6 T?^3tifc««£*« I/— tf»««P 6 *©}frf4 

^S*lTVx«^BHffitC<fc *;«^3*lT^S l/-if£S§#t{C<fcoT, M«4 0 5 n 
m^tf) 1/ - if ft # fflitf $ tl Z> . 
[0214] 

5 0 n m^(D U - if % ffif* $ *l « . 
[0 2 15] 

«Fr£MJ»4 &«Mx, U >y 1 5 T*^3ft£Si»l/-if21&M$ l 4 

ffi&MizffiA-?&z.iiiz&^xmyhtfftt)ft, v*j*?mt&&i sv&mij&HDm 

7 8 0 nm^<&l/-ifft#ffitt3*l5„ 
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